Wnt pathway and IL-17: novel regulators of joint remodeling in rheumatic diseases. Looking beyond the RANK-RANKL-OPG axis.
During the last decade research has focused on the RANK-RANKL-OPG (Receptor Activator of Nuclear factor KappaB-Receptor Activator of Nuclear factor KappaB Ligand-Osteoprotegerin) pathway that is currently considered the final common route to bone and joint remodeling. The potential role of novel additional mediators has been highlighted by several reports. This review focuses on the recent information about the pathophysiology of the Wingless (Wnt) pathway and interleukin-17 (IL-17) in relation of their role in bone and joint remodeling. An extensive internet search was performed (PubMed) from 1998 and onward using the following keywords: Wnt, bone remodeling, bone, rheumatic diseases, rheumatoid arthritis, IL-17, Th17, osteoblastogenesis, and osteoclastogenesis. Several members of the Wnt pathway play an important role in bone remodeling. Recent experimental data indicate a key role for Dickkopf-1, a soluble inhibitor of the Wnt pathway, in bone remodeling. Increased Dickkopf-1 levels are linked to bone resorption and decreased levels to new bone formation. Low-density lipoprotein receptor-related protein-5, the main receptor that mediates Wnt signaling, plays a critical role in bone mass regulation. Gain-of-function mutations of lipoprotein receptor-related protein-5 cause high bone mass phenotypes, whereas loss-of-function mutations are linked to severe osteoporosis. IL-17 is a proinflammatory cytokine that is produced by a recently described T-cell subset, known as Th17 cells. Evidence suggests that IL-17 is a critical mediator of joint destruction in animal models of arthritis. IL-17 blockade has beneficial effects on murine arthritis, a fact that points to the direction of this cytokine as a potential therapeutic target in human inflammatory arthritides as well. The available data suggest that mediators in these 2 biologic systems are critical in joint remodeling and may be appropriate targets in the treatment of bone and joint abnormalities that characterize a variety of inflammatory arthritides and bone diseases.